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What is claimed is: 

1 A DNA fragment comprising a nucleotide sequence encoding 
the amino acid sequence of SEQ ID No. 1 or a homologue thereof/ 

2. A DNA fragment according to Claim 1 comprising the 
nucleotide sequence of SEQ ID No. 2. 

3. A DNA encoding the amino acid sequence of SEQ ID No. 1 or 
a homologue thereof. 

4. A DNA according to Claim 3 compr^mg the nucleotide 
sequence of SEQ ID No. 2. 

5. A polypeptide comprising the ami^ acid sequence of SEQ ID 
No. 1 or a homologue thereof. 

6. A recombinant plasmid wh/ein a DNA according to Claim 3 
or 4 is integrated into the plasmid/ector. 

7. A host cell transforme/ >y a recombinant plasmid according 
to Claim 6. 

8. A process for'p^utcmg a 0 -fructofuranosidase comprising: 
cultivating a host/cell according to Claim 7, and 

collecting the /-fructofuranosidase from the host and/or the 

culture thereof. 

9 A process for producing fructooligosaccharides comprising a 
step of bring^g into contact with sucrose a host cell according to 
Claim 7 or ^-fructofuranosidase obtained in Claim 8. 

10 A process for isolating a 0 -fructofuranosidase gene by 
makm/use of the homology thereof to a nucleotide sequence 
comp/sing all or part of the nucleotide sequence of SEQ No. 2. 

11. Aprocess according to Claim 10 comprising: 
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preparing a gene library which presumably contains a 
3 -fructofuranosidase gene, , .„ ue / ce 

^reenine the gene library using a nucleotide sequence 
comprilg^ or of the nucleotide sequence of SEQ ID No/2 to 
^sequences which hybridize with the -leoude^ence 
comprising all or part of the nucleotide sequence of SEQ IDN6. 2 from 
the gene library, then isolating the selected sequences °f 

isolating a f) -fructofuranosidase gene from toe" sequences 
which have been selected and isolated from the geneljfaary. 

12. A process according to Claim 1 1 wherei/ihe gene library is 
a genomic DNA library or a cDNA library. / 

13 A process according to Claim 10 comprising: 

preparing a primer consisting of a/ucleotide sequence wmch 

comprises an or part of the nucleotide Jquence of SEQ ID No. 2 

canying out PGR process on th^primer using a samp e wh>ch 

presumXcontains a fl -fructofurZosidase gene as a template and 

P Tsolaung a fl -fructofuranoAse gene from the amphfied PGR 

product. A A // 

14 A process acc^r^o any one of Claims 1 1 to 13 wherein 
the gene library which prlumably contains a 0 -fructofuranosxdase 
fene or sarnie which presumably contams a 

0 -fructofuranosidase f derived from a Eumycetes species. 

15 A proce/according to Claim 14 wherein the Eumycetes 
species is an Asp/rgillus, Penicillium or Scopulariopsis specxes. 

16. A p/rypeptide comprising the amino acid sequence of SEQ 
ID No. 11 oyahomologue thereof. 

17/A DNA encoding a polypeptide according to Claim 16. 

L A DNA according to Claim 17 comprising the nucleotide 
sequence of SEQ ID No. 12. 



77 

19. A polypeptide comprising the 
ID No. 13 or a homologue thereof. 



io acid sequence of SEQ 




20. A DNA encoding a polyperrttae according to Claim 19. 

21. A DNA according to JOaim 20 comprising the nucleotide 
sequence of SEQ ID No. 14. 

22^An Aspergillus mold fungus without 0 -fructofuranosidase 
activity. 

23. A mold fungus according to Claim 22^ which has been 
deprived of 0 -fructofuranosidase activity by deleting all or part of the 
0 -fructofuranosidase gene on the c&romosome DNA of the original 
Aspergillus mold fungus. 

24. A mold fungus according to Claim 23 which is Aspergi l lus 



Is? 
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25. A mold fungus according to Claim 24 which is Aspergillus 
niger NIA1602 (FERM BP-5853). 

26. A process for producing \a 0 -fructofuranosidase 

comprising: \ 

transforming a mold fungus according to any one of Claims22 
to 25 using a DNA construction comprising a DNA encoding a 
0 -fructofuranosidase, 

cultivating the transformant, and 
collecting the 0 -fructofuranosidase Vrom the transformant 
and/ or the culture thereof. 

27. A 0 -fructofuranosufese variant havirig fructosyltransferase 
activity obtained by a-muta/on in the original 0 -fructofuranosidase 
thereof, fn / 

wherein the mutation comprises an insertion, substitution or deletion 
of one or more amino sfcids in, or an addition to either or both of the 
terminals of, the/ amino acid sequence of the original 
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opposition of the ^oligosaccharide mixture produced/* Ihe 
original J3 -fructofuranosidase. / 

28 A fi -fructofuranosidase variant according/o Claim 27 
wW ch LpCoves the select and/or efficiency of^estose m *» 
fructooligosaccharide mixture. / 

29 A /3 -fructofuranosidase variant acco/mg to Claim 27 or 28 
wh ereL origmal , -fructofuranosidaZ is denved from a 
Eumycetes species. / 

30 A 0 -fructofuranosidase variant according to Claim 29 

Aspergillus, Penicillium, ScopuWpsis, Aureobasidium 
species. fX / 

31 A 0 -fmctofurWstTse variant according to Claim 30 
wherein' the origin/ 6 -fructofuranosidase » the 

M-ctofuranosidase consisting of the amino acid sequence of SEQ 
ID No. 1 or a homologure thereof. 

32 A 0 -fructofuranosidase variant according to Claim 31 
wh ere"one orXe amino acid residues ^ J^^S 

from the w/*«>»**£°£ ™ for a homologue of the 

amino acid s/quence o SEQ ID No. , , ^ ^ 

position/equivalent to the positions 170, 300, 313 and 3W>, 
substituted by other amino acids. 

/33 A 0 -fructofuranosidase variant according to Claim 32 
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equivalent to position 170 is substituted by an aromatic amino acid^ 
selected from the group consisting of tryptophan, phenylalaninynd 
tyrosine. / 

34 A |3 -fructofuranosidase variant according to Claim 32, 
wherein amino acid residue at position 300 in the yfoiino acid 
sequence of SEQ ID No. 1 or the amino acid residue a* the position 
equivalent to position 300 is substituted by an ami^o acid selected 
from the group consisting of tryptophan, valine, ofutamic acid and 
aspartic acid. / 

35 A J3 -fructofuranosidase variant according to Claim 32, 
wherein 'amino acid residue at position ^13 in the amino acid 
sequence of SEQ ID No. 1 or the amino a£id residue at the position 
equivalent to position 313 is substituted by a basic amino acid 
selected from the group consisting of lyiine, arginine and histidine. 

36 A /3 -fructofuranosidase^ variant according to Claim 32, 
wherein amino acid residue a/ position 386 in the amino acid 
sequence of SEQ ID No. 1 or the amino acid reside at the position 

- equivalent to position 386 jk substituted by a basic amino acid 
selected from the group consisting of lysine, arginine and histidine. 

37 A ]3 -fmctofu*4iosidase variant according to Claim 32, 
wherein amino acid reZdues at positions 170, 300 and 313 in the 
amino acid sequence/f SEQ ID No. 1 or the amino acid residues at 
the positions equivalent to positions 170, 300 and 313 are substituted 
by tryptophan, tryptophan and lysine, respectively. 

38 Ci^Wfructofuranosidase variant according to Claim 32, 
wherein arnin6 acid residues at the positions 170, 300 and 313 in the 
amino acid/equence of SEQ ID No. 1 or the amino acid residues at 
the positio/s equivalent to positions 170, 300 and 3 13 are substituted 
by tryptophan, valine and lysine, respectively. 

y39. A DNA encoding a variant /3 -fructofuranosidase according 
to amy one of Claims 27 to 38. 
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40. A vector expressing a variant 0 -fructofuranosidase whioh 
comprises a DNA according to Claim 39. / 

41. A host cell comprising an expression vector accoring to 
Claim 40. / 

42. A host cell according to Claim 41 wherein tWhost cell is a 
mold fungus according to any one of Claims 22 to 25/ 

43 A process for producing a variant fructofuranosidase 
according to any one of Claims 27 to 38 comprising: 

transforming a host cell using a DNA according to Claim 39 or 
an expressing vector according to Claim 40/ 

cultivating the transformant, and / 

collecting the 6 -fmctofuranosi/ase from the transform^ 
and/or the culture thereof. / 

44 A process for producin/a variant B -fructofuranosidase 
according to Claim 43 wherei/ the host cell is a mold fungus 
according to any one of Claims/22 to 25. 

45 A process for pro/cing fructooligosaccharides comprising 
bringing into contact with ^crose ahost cell according to Claim 41 or 
4™^ variant 0 -fructXanosidase according to any one of Clarms 
27 to 38. / 

46 A mold fZgus according to any one of Claims 22 to 25 
transformed by JdNA fragment or a DNA according to any one of 
Claims 1 to 4. / 

47. /process for producing a 0 -fructofuranosidase 

comprising: Ar _ , 

cultivating a mold fungus according to Claun 46, and 
Zecting the B -fructofuranosidase from the mold fungus 

and//r the culture thereof. 



* 
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48 A mold fungus according to any o/of Claims 22 to 25 
transformed by a DNA according to Claim l/or 20. 



49. A process for pro 

comprising: 

cultivating a mold fungus, 
collecting the 0 -frucj 

and /or the culture therea 



'a j3 -fructofuranosidase 

'ccording to Claim 48, and 
furanosidase from the mold fungus 




in 



